Background-State Medicaid programs establish provider reimbursement policy for adult immunizations based on: costs, private insurance payments, and percentage of Medicare payments for equivalent services. Each program determines provider eligibility, payment amount, and permissible settings for administration. Total reimbursement consists of different combinations of Current Procedural Terminology codes: vaccine, vaccine administration, and visit.
Introduction
Medicaid reimburses medical and health professionals for providing comprehensive services to low-income beneficiaries in every state, the District of Columbia, and five U.S. territories [1] . With approximately 22 million adult enrollees, representing 12% of all American adults, Medicaid is the largest public funder of health services in the country [2] . Enrollment is expected to increase to 31 million adults by 2017 [3] . Medicaid policy related to vaccinations for adults impacts both enrollees' personal health status as well as the public's health.
The federal government provides direction to states regarding minimum program requirements. Programs must follow these requirements to maintain eligibility for federal financial support. Programs must "assure that payments are consistent with efficiency, economy and quality of care and are sufficient to enlist enough providers so that care and services are available. at least to the extent that such care and services are available to the general population in the geographic area." [4] However, programs may establish provider reimbursement policy. Studies show that inadequate reimbursement negatively impacts Medicaid's ability to attract providers to vaccinate adults. This is noteworthy because uptake for adult vaccines remains below national goals [5, 6] .
Payment rates are based on: (1) the costs of providing the service, (2) the amount private insurers pay, and (3) a percentage of the amount Medicare pays for equivalent services [7] . States wishing to change existing reimbursement policy must submit a State Plan Amendment (SPA) for approval by the Centers for Medicare and Medicaid Services (CMS) and issue a public notice before the amendment's effective date [7] .
For adult immunization services, programs determine providers eligible to receive reimbursement, the payment amount, and settings where vaccines may be administered. Programs design total reimbursement for adult immunizations using different combinations of three categories of Current Procedural Terminology (CPT) codes. The codes are developed and maintained by the American Medical Association to provide a standardized method of describing medical services [8] : (1) vaccine (22 codes), (2) vaccine administration (5 codes), and (3) provider visit (6 codes) . The vaccine code is always a component of the reimbursement, while administration and/or visit codes are not. Because there are multiple formulations of some adult vaccines, vaccines may have multiple CPT codes: for example, there are six CPT codes for adult influenza vaccines.
Our study determined how Medicaid programs in the 50 states and the District of Columbia approach provider reimbursement for immunizations furnished to adult enrollees. We assessed policies related to vaccine reimbursement, their administration, eligible providers, and permissible settings.
Methods
Our study was completed between October 2011 and September 2012. We conducted a document review and developed and administered a survey assessing provider reimbursement policy for Medicaid fee-for-service programs. The document review updated a 2003 study of Medicaid reimbursement policy [9] ; we compared results of this review to the 2003 findings.
Document review
From October 2011 through March 2012, using a standard internet search engine, we identified relevant documents using search terms: "Medicaid fee schedule," "Medicaid physician visit cost-sharing" and "adult Medicaid immunization or vaccination." The search yielded publicly available materials from all programs (50 states and the District of Columbia) including: state-issued provider manuals, physician bulletins and newsletters, consumer handbooks, fee schedules, state plan summaries, and vaccine, administration and visit CPT codes.
Survey population
Medicaid administrators were asked to complete a survey and verify document review results. Forty-two (82.4%) of 51 programs responded to the survey. Nine programs either did not respond or actively declined to participate (Illinois, Kansas, New Hampshire, North Carolina, Ohio, Pennsylvania, Rhode Island, West Virginia, and Wisconsin).
Survey design and administration
The survey was developed in collaboration with the National Center for Immunization & Respiratory Diseases' (NCIRD) Immunization Services Division (ISD) of the Centers for Disease Control and Prevention (CDC). The study was exempt from review in accordance with The George Washington University Institutional Review Board (IRB) guidelines. The survey was disseminated using Survey Monkey, an online survey tool.
On March 14, 2012 , each Medicaid director was emailed an introductory letter along with study materials and instructions. Administrators were asked to (1) identify and/or verify reimbursement rates for individual vaccines found in the 2012 document review; and (2) respond to the 2012 survey about adult immunization reimbursement. Questions addressed vaccines and their administration among different categories of providers in various settings. Throughout the survey period, project staff was available to discuss the data via phone or email and to clarify any discrepancies between the document review and survey results.
Between March 18, 2012 and September 28, 2012, participants Massachusetts, New York, and Wyoming have differential payment policies depending on the provider and/or setting where vaccination occurs. Massachusetts provides higher reimbursement for vaccines administered in settings outside hospitals or skilled nursing facilities, than for those provided within facilities. In office settings, New York pays physicians higher administration rates ($13.23) for influenza and pneumococcal vaccines than nurse practitioners and licensed midwives ($11.25) . In clinics or offices, physicians receive $8.57 for administration of seasonal intranasal influenza vaccine, while nurse practitioners and licensed midwives are reimbursed $7.28. Wyoming applies the same rate regardless of the administration method: physicians receive $14.00 and non-physicians $10.00. Table 3) Mississippi has different rules for HPV vaccinations. The state requires providers to bill visit code 99211 and the vaccine code, because "Mississippi Medicaid will not reimburse for a vaccine administration fee" [10] . The vaccine and administration are included in the encounter rate for a core service for rural health clinics (RHC), federally qualified health centers (FQHC), and State Department of Health (MSDH) providers. Thus, reimbursement for a visit is not permitted when the only service provided is vaccine administration. 
Office visit reimbursement (

Using multiple CPT codes-Programs
Providers eligible to receive Medicaid reimbursement for adult immunizations (Table 4)
All programs responding to the survey except for Florida (41/42) reimburse at least one category of provider for the cost of vaccines administered to adult enrollees. All 41 programs reimburse primary care physicians; four of these (Alaska, Georgia, Kentucky, and Maryland), restrict reimbursement to physicians. 
Vaccine Reimbursement Policy 2003 vs. 2012
In general, more programs addressed reimbursement policy for vaccination services and reimbursed for vaccination services in 2012 when compared to the results of our 2003 study [9] . 
Discussion
We found that Medicaid programs use one of 4 approaches that combine CPT codes for vaccines, administration, and a visit to develop payments for adult vaccinations. Most states' total reimbursement includes a vaccine and an administration code. Other states combine a vaccine and visit code. The third model relies solely on the vaccine code. The last model incorporates the vaccine, visit, and administration codes. States that do not recognize all three codes necessarily limit the amount ultimately paid to providers.
The payment model generally associated with the lowest total reimbursement is a vaccineonly method. For example, pneumococcal vaccination reimbursement is $4.00 in Hawai'i, a state that uses the vaccine-only payment model and is also among the states with the lowest rate. The highest model incorporates payment for a vaccine, the administration method, and a visit category. Using this approach, Virginia pays $197.27 for pneumococcal vaccinations, the highest payment in the country.
The Government Accounting Office (GAO) reports that Medicaid reimbursement rates for adult immunization services diminish the ability to attract and retain sufficient numbers of providers [5] . Other studies show general internal medicine physicians and adult primary care providers indicate that inadequate reimbursement creates a barrier affecting their ability to provide immunization services [11, 12] . These findings suggest that increased reimbursement for vaccine administration could improve adult vaccination coverage levels [13] . Medicaid payment policies that ensure vaccines and their administration are reimbursed at sustainable levels and include several provider categories in a wide range of settings, could alleviate a critical barrier to provider participation in Medicaid.
Reimbursement rates for adult immunizations are also influenced by the provider administering the vaccine. Some programs restrict payment for vaccination services to physicians, while other programs compensate non-physician healthcare providers (NPHP) at reduced rates when compared to primary care physicians. For instance, in New York, physicians are compensated at a higher rate for influenza and pneumococcal vaccines administered in an office than nurse practitioners and licensed midwives. Wyoming also pays physicians more than non-physicians for administering any adult vaccine. While all programs reimburse primary care physicians for the cost of vaccines, fewer than half compensate NPHPs. To illustrate, pharmacists are legally permitted to vaccinate adults in all states [14] . However, only 28 Medicaid programs reimburse pharmacists and one state (Delaware), is modifying their program to do so. These practices may impact the ability of skilled and willing providers to offer vaccinations and may decrease Medicaid enrollees' access to necessary services.
Most frequently, programs will approve payment for vaccinations that occur in hospitals and state and local health departments. Conversely, fewer programs reimburse for vaccines administered in long-term care facilities, clinics, and a wide range of community settings. These policies may present barriers as providers seek reimbursement for vaccinations provided in settings that are readily accessible and familiar to enrollees. Because Medicaid enrollees have limited incomes, they are more likely to lack reliable transportation. As a result, visits to physicians' offices occur less often than among higher income, privately insured individuals [5] . Policies that expand the number of locations where vaccinations can be reimbursed could create more opportunities for providers to vaccinate and increase uptake among enrollees.
Conclusion
Medicaid reimbursement policy for adult vaccines impacts provider participation and enrollee access and uptake. While programs have generally increased reimbursement levels since 2003, each program could assess whether current policies reflect the most effective approach to encourage providers to increase vaccination services. Program administrators might consider: (1) including vaccine administration in the total reimbursement for vaccination services; (2) expanding the categories of providers eligible to receive payment for vaccination; and (3) reimbursing vaccinations provided in a wide range of community settings. Table 2 Medicaid administration reimbursement for adult vaccinations (n = 33). 
